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, Rump $[6|$ .







, $\mathbb{F}$ . , $u$ (IEEE 754
$u=2^{-53}$ ) , $\gamma k:=ku/(1-ku)$ .
2
, . $B=(b_{ij})\in \mathbb{R}^{n\cross n},$ $B=B^{T}$
. , $B=GG^{T}$ $B$ .
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1: fill-in .
, $B$ , ( ) 2.1
( ). , ,
.
, , $A$
, $A$ , $A$
.
[4, 5] , $A$
$B:=A-\alpha I$ .






, Rump ( , [6, 7]) . , Demmel
[1] .
3.1 $B=(b_{ij})\in \mathbb{F}^{nxn}$ $($ , $b_{jj}\geq 0)$ ,
21 . , $\varphi k:=\gamma k(1-\gamma k)^{-1}$ . ,
, :
i $)$ $\lambda_{\min}(B)\geq\sum_{=1}^{n}\varphi j+1jb_{jj}$ , 21 .
35
ii $)$ $\lambda_{\min}(B)<-\sum_{j=1}^{n}\varphi f)$ , 2.1
, .
3.1 ii $)$ , 2.1
$\lambda_{\min}(B)\geq-\sum_{j=1}^{n}\varphi_{j+1}b_{jj}$ (1)
. , $\beta_{1}\geq\sum_{j\varphi j+ia_{jj}}^{n}=1$ , $\beta_{2}>\beta_{1}$ $B:=A-\beta_{2}I$
. , $B$ , $A$
. , , $B$
, (1) :
$\lambda_{\min}(A)-\beta_{2}$ $=$ $\lambda_{\min}(\mathcal{A}-\beta_{2}I)=\lambda_{\min}(B)$
$\geq$ $- \sum_{j=1}^{n}\varphi j+1b_{jj}=-\sum_{j=1}^{n}\varphi j+1(a_{jj}-\beta_{2})$
$\geq$ $- \sum_{j=1}^{n}\varphi j+1a_{jj}\geq-\beta_{1}$
$\lambda_{\min}(A)\geq\beta_{2}-\beta_{1}>0$
, $A$ . , , $\beta_{2}=\beta_{1}$
.
Runip , [6] .
4
( , [2]). $A$ $L$
$n\cross n$ .
$A=[A_{11}A_{21}O$ $A_{21}^{T}A_{22}A_{32}$ $A_{32}^{T}A_{33}O$ (2)
. , All, $A_{21},$ $A_{22}\in \mathbb{F}^{L\cross L},$ $A_{32}\in \mathbb{F}^{(n-2L)xL}$ $A_{33}\in \mathbb{F}^{(n-2L)x(n-2L)}$
.
, $A_{11}=G_{11}G_{11}^{T}$ . , $G_{11}\in \mathbb{F}^{L\cross L}$
$\tilde$





band-width $L$ band-width $L$
$\Rightarrow$
2: .





(6) , $G_{21}G_{11}^{T}=A_{21}$ $G_{21}$ .
, $B:=A_{22}-G_{21}G_{21}^{T}$ . $B=FF^{T}$ , $B$
. , ( 2 ).
Rump $A$ , $B$ , $G_{11}$ $G_{21}$
, $A^{(2)}$ :
$A^{(2)}=[A_{32}B’$ $A_{33}A_{32}^{T}$ (8)




(6) $G_{11},$ $G_{21}$ $A_{21}$ , Rump
, $A$ $L$ , $L\cross L$
, Rump
.
, LAPACK ScaLAPACK ,
, ,
. ,
, minimum degree ordering





DNVS$/shiP_{-}003$ 121,728 6 $9//$ 260
DNVS/shipsecl 140,874 5238/5238 538
Rothberg/cfd2 123,440 4333/2179 127
Schenk.$AFE/afs$hell(3,4,7,8) 504,855 4909/2470 633
GHS-psdef/apache2 715,176 65837/2993 1176
index $=1:L$ ;
$G=B$ (index, index) ;
for $k=1:L:n$




index $= \min$ $( k+L , n);\min(k+2*L-1,n)$ ; /0 next indeces
$E=G\backslash B$ (pre-index, index) ;
$G=B$ (index, index) $-E$ $‘*E$ ;
end
5
$/l$ Solve $G*E=B$ for $E$
$/l$ Update the next block
, . , University of
Florida Sparse Matrix Collection . , .
CPU: Intel Dual-Core Xeon 2. $80GHz\cross 4$ processors
Memory: $32GB$
OS: Red Hat Enterprise Linux WS
Software: Matlab Version 7.1.0.183 (R14) Service Pack 3
, reverse Cuthill-McKee ordering .
1 . , INTLAB isspd
,
( , ).
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